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...this study shows the vast analytical possiblities of the census sample, which in spite of being only one percent, is of a size several times larger than surveys.  …  It is the source of choice to explore complex hypotheses which require a great mass of data.
–Córtes Cáceres and Rubacalva Ramos (1994, 56)
Introduction.  The integrated public use microdata series international project (IPUMSi) proposes to integrate census microdata samples of individuals for some twelve countries and disseminate the data to researchers via the internet. The IPUMSi project began in October 1999, with a five year grant from the National Science Foundation of the United States. Historical census microdata for Canada, Norway, Great Britain, and Argentina will be included in the project as well as those for the United States. Contemporary microdata for the United States will be integrated into the database with those for China, France, Great Britain, Hungary, Spain, Colombia, Brazil and Mexico.  Negotiations are underway with statistical offices in a number of other countries, including, Austria, Italy, the Netherlands, the Philippines, Nepal, Thailand, and Kenya.    

The project builds on a solid foundation of some sixty-five million cases containing more than one-hundred variables for a single country, the United States.  The new database with as many as one dozen countries will contain something on the order of twice as many variables and four-times as many cases.  The IPUMSi database will be larger, but will it be useful?  As a reality check this paper compares labor force participation patterns of Mexican women from 1990 census against high-quality employment survey microdata, the Encuesta Nacional de Empleo Urbano.  The first part summarizes the basic goals and procedures of the IPUMSi project.  The second part is the reality check.  

IPUMSi goals and procedures. The goal of the IPUMSi project is not simply to make international microdata available; it will make them usable.  Even in the few cases where microdata are already publicly available, comparison across countries or time periods is challenging owing to inconsistencies between datasets and inadequate documentation of comparability problems (Domeschke and Goyer, Handbook of National Population Censuses).  Because of this, comparative international research based on pooled microdata is rarely attempted.  The IPUMSi project will reduce the barriers to international research by preserving datasets and making them freely available, converting them into a uniform format, providing comprehensive documentation, and developing new web-based tools for disseminating the microdata and documentation.  

The integration project entails two complementary tasks: first, the collection of data that will support broad-based investigations in the social and behavioral sciences; and second, the creation of a system incorporating innovative capabilities for worldwide web-based access to both metadata and microdata. 

The integration project is composed of four interrelated elements.  The first is planning and design.  The international dimension of the database poses new design challenges, since it must accommodate variations in census design and cultural concepts.  The starting point for developing an integrated design must be the standard classification schemes in the field of international population censuses, including, but not limited to the United Nations Statistical Division’s Principles and Recommendations for Population and Housing Censuses (1998), UNESCO’s The International Standard Classification of Education (ESCED 1997), the International Labor Office’s  International Standard Classification of Occupations (ISCO-88), the United Nations Statistical Division’s International Standard Industrial Classification of All Economic Activities and similar publications.  The basic design goals remain the same as in the IPUMS-USA: the international system should simplify use of the data while losing no meaningful information except where necessary to preserve respondent confidentiality.  

The second element, microdata conversion, falls into two categories.  For some countries, such as China, France, Mexico and Brazil, the project will incorporate already-existing public-use samples.  For other countries, no public-use census files presently exist (e.g., Spain, and for microdata prior to 1990, Colombia, Great Britain, and Hungary).  In these instances, new samples will be drawn from surviving census tapes using techniques to ensure that respondent confidentiality is preserved.  These data files are often not publicly documented and require extensive assistance from the statistical offices and experts of each country to assure their correct interpretation.  

The third element, the development of metadata, is central to the project and poses even greater challenges than the microdata.  The documentation is not confined to codebooks, census questionnaires and enumerator instructions. A wide variety of ancillary information, as with the IPUMS-USA, will be provided to aid in the interpretation of the data, including full detail on sample designs and sampling errors, procedural histories of each dataset, full documentation of error correction and other post-enumeration processing, and analyses of data quality.

The final element of the project is the creation of an integrated data access system to distribute both the data and the documentation on the Internet.  With the IPUMS international access system users will extract customized subsets of both data and documentation tailored to particular research questions.  Unlike the IPUMS-USA system, where the entire documentation system is provided to the user, regardless of the data requested, the IPUMSi system will consist of a set of tools for navigating the mass of documentation, defining datasets, and constructing customized variables.  Given the large number of variables and samples, the documentation will be so unwieldy as to be virtually unusable in printed form.  Accordingly, the project will develop software that will construct electronic documentation customized for the needs of each user.
Variable design.  Variable design often influences the analytical strategies adopted by researchers, and we must therefore develop our plans with care.  We have two competing goals.  On one hand, we want to keep the variables simple and easy to use for comparisons across time and space.  This requires that we provide the lowest common denominator of detail that is fully comparable, with underlying complexities transparent to the user.  On the other hand, we must retain all meaningful detail in each sample, even when it is unique to a single dataset.  

We will employ several strategies to achieve these competing goals.  In some cases, the original variables are compatible and their recoding into a common classification is straightforward.  The documentation will note any subtle distinctions a user should be aware of when making comparisons.  For most variables, however, it is impossible to construct a single uniform classification without losing information.  Some samples provide far more detail than others, so the lowest common denominator of all samples inevitably loses important information.  In these cases, we will construct composite coding schemes.  The first one or two digits of the code will provide information available across all samples.  The next one or two digits provide additional information available in a broad subset of samples.  Finally, trailing digits provide detail only rarely available.  The data access system will guide researchers to use only the level of detail appropriate for the particular cross-national or cross-temporal comparisons they are making.  All data from the original enumerations will nevertheless be available to researchers who wish to use them.  

In some cases, incompatibilities across samples are so great that the composite coding scheme is significantly more cumbersome than the original variable coding design.  In these cases, we will develop alternate versions of the variables suitable for particular comparisons across time and space.  The data access system will recommend the most appropriate version of each variable to researchers based on user profile and the particular combination of datasets they are using.  We anticipate that this approach will be needed more often in the international context than it was in the construction of the original IPUMS.  Where feasible, we will base our coding designs on United Nations coding systems and other international standards, as noted above.  For geographic variables, we will generally conform to the standard of the country. 

One of the greatest contributions of the IPUMS to the original U.S. census files was the creation of family interrelationship variables in all years.  We will construct similar variables for the international database.  A system of logical rules identifies the record number within each household of every individual’s mother, father, or spouse, if they were present in the household.  These “pointer” variables allow users to attach the characteristics of these kin or to construct measures of fertility and family composition.  For example, use of the spouse pointer variable makes it easy for users to identify spouse’s occupation for each married person in the census.  Because of variations across countries in the information available for identifying family interrelationships and in the cultural meaning of marriage (e.g., the high frequency of consensual unions in Latin America and of cohabitation in Scandinavia), we plan to revise the logic of the family interrelationship variables for the international database.

We will also construct a wide variety of fully compatible variables describing family and household characteristics at the individual and household level.  Some of these tools—such as family and subfamily membership, family and subfamily size, and number of own children—are incorporated in the existing IPUMS.  For the new database, we will design new constructed variables to describe household and family composition in ways that reflect the diversity of family forms across countries. 

Confidentiality Provisions.  All publicly accessible census microdata files are designed to protect the confidentiality of individuals.  Countries have different standards, but in all cases names and detailed geographic information are suppressed and top-codes are imposed on variables such as income that might identify specific persons.  Some countries take additional steps, such as “blurring” a small percentage of geographic information or randomizing the sequence of cases so that detailed geography cannot be inferred from file position. 

Many datasets we will be working with already have been subjected to confidentiality procedures by the national agency that created the files, and in these cases we will not need to take any additional steps.  In other cases, however, we will be working with the original 100 percent machine-readable census returns, from which we will draw a nationally representative sample of specified density.  In such cases, we will work closely with each country’s statistical office to ensure full confidentiality of all files before they are made public. We will work to develop new methods to maximize the available detail while maintaining full confidentiality.   

The IPUMS international project distributes integrated microdata of individuals and households only by agreement of the corresponding national statistical offices and under the strictest of confidence.  Before data may be distributed to an individual researcher, an electronic license agreement must be signed and approved.  To gain access to the data, researchers must agree to the following:

1. Recognize the copyright of the corresponding national statistical agencies.

2. Use the microdata for the exclusive purposes of teaching, academic research and publishing, and not for any other purposes without the explicit written approval, in advance, of the corresponding national statistical authorities.  Researchers must agree to not use IPUMS international microdata for the pursuit of any commercial or income-generating venture either privately, or otherwise.  Note, however, that the corresponding national statistical authorities may at their discretion approve use for commercial purposes.

3. Maintain the absolute confidentiality of persons and households.  In this regard, the license agreement strictly prohibits any attempt to ascertain the identity of persons or households from the microdata. Moreover, alleging that a person or household has been identified in the microdata is also prohibited.

4. Implement security measures to prevent unauthorized access to microdata.

Penalties for violating the agreement include revocation of the usage license, recall of all microdata acquired, filing of a motion of censure to the appropriate professional organizations, and civil prosecution under the relevant national or international statutues.

Data expansion.  While the first phase of the project includes only twelve countries, as additional microdata become available, we will seek funds to incorporate these into the international access system.  We have six criteria for inclusion of additional international microdata into the database:

1. Public accessibility. In no case will the IPUMSi project incorporate data unless it can be made available at no cost to certified academic researchers who are willing to sign a nondisclosure licensing agreement.

2. Data quality. All samples included in the database must meet certain minimum criteria of data quality.  They must have a net undercount of no more than 12%, as determined either through a post-enumeration survey or by demographic estimation techniques.  In addition, IPUMSi expert consultants will review documentation relating to enumeration methods and the procedural history of each census to detect significant flaws in methods of data collection and processing.

3. Size.  The costs associated with incorporating each additional sample do not vary greatly with size.  To maximize cost-effectiveness, we will not normally incorporate a sample unless there are at least 100,000 cases available for analysis.   

4. Availability of key variables. All samples must provide information on individuals grouped into households, families, and/or dwellings.
  At a minimum, each census must provide information on age, sex, marital status, occupation, and birthplace.  In most cases, we will also require family relationships, education, and employment status. 

5. Chronological depth.  In all cases we will require a minimum of two available census years, and we prefer countries with four or more.

6. Cooperation of experts and availability of documentation.  We will only include countries in which we can secure the assistance of national statistical agencies or other data experts, and where we can obtain adequate documentation specifying the details of creation of the microdata.

These criteria will not be the only factors we consider.  In some cases we may bend the criteria on sample size, chronological depth, data quality, or key variables for samples with exceptional intrinsic interest.   For example, we want to ensure geographic diversity of the database, and this may involve compromises.  Moreover, we will give high priority to samples that are currently unavailable to scholars in any form.

“During the past week did you work to sustain your family or to cover some of your own expenses for at least an hour or a day?”
—Encuesta Nacional de Empleo Urbano, 
Tarjeta de Registro de Hogares, ENEU A-2

Reality check.  The project promises a great deal, but will it deliver usable information to researchers?  Given the complexities of census concepts and cultural variations between countries, some might question the feasibility of such an undertaking.  We are spurred on, in part, by recent work empahsizing the benefits to be gained by comparative research based on published census data, particularly with respect to women’s work (Schultz 1990).  Meanwhile the project continues, amassing documentation and putting expert consultants to work to advise the project team how to proceed.  For this preliminary reality check, we are not working with integrated data.  These will become available only after careful study, developing comprehensive documentation, and recoding the raw census microdata.  Instead, here we harmonize the necessary variables—labor force participation, age, marital status, educational attainment, and size of place of residence—for each set separately.  Then, the sets are pooled to permit multi-variate analysis where source is a variable (census, employment survey) as well as time (1970, 1990).   Finally the Mexican census microdata on female labor force are compared with a new historical series for the United States, also developed from census microdata.
    

Table 1.  Selected microdata samples of Mexico, 1960 - 1990

Year
Type
Sample Size
Density (% of total population)

1960
Census
502,702
1.5

1970
Census
480,265
1.0

1980
Census
No sample available due to earthquake damage 

1990
Census
802,774
1.0

1990, Jan – Mar.
National employment survey
172,233
0.2

Mexican census data are held in low regard by economists and demographers.  For population historians on the other hand, accustomed to working with highly suspect sources, the Mexican census samples constitute an enticing resource.  They are the largest, richest datasets available for the study of the Mexican population in the closing decades of the twentieth century (Table 1).  Available from 1960 at regular, decennial intervals, they provide the only comparable data over any extended chronological period.  Most sample surveys fail to maintain consistent coverage, questions, or phrasing for more than a few years.  Few pretend to attain truly national coverage, not even the so called “National” employment survey, which actually covers only sixteen of the largest urban centers and ignores “smaller” places where three-fourths of the population reside.  Census microdata samples do not have these shortcomings.  For historians interested in long-term change, the Mexican census data are intriguing because many of the questions in the censuses remain remarkably constant over decades.  Although questions about employment are modified at least slightly from one census to another (Altimir 1974, Kessing 1977, Morelos 1993, García 1994), there is remarkable consistency both in content and quality of coverage between the censuses of 1970 and 1990.  In contrast, the censuses of 1960 and 1980 are generally regarded as of much lower quality and not as uniform (Morelos 1972, García 1973, Altimir 1974, Kessing 1977, Rendón and Salas 1986, 1987, Morelos 1993, García 1994).  Microdata for the recently completed 2000 census will only become available in 2001 and will be tested in due course.     

In the censuses of 1970 and 1990, the economically active population was defined as anyone who had realized at least one hour of economic activity in the week preceding the census in exchange for remuneration, salary, or payment in money or kind.  The definition specifically includes individuals who were temporarily out of work for any reason or who worked without pay for a family enterprise or as an apprentice or student.  Both censuses consistently coded homemakers, students, and the retired—that is, those who answered “no” to the above categories—under distinct rubrics so these important sub-groups of the population may be analyzed separately. Both censuses were conducted during slow months in the agricultural cycle, but the fact that the 1970 census occurred in January and the 1990 in March may be unsettling to some researchers.  Since 1970 the basic question offers eight options: worked, looked for work, looked for work for first time, studied, kept house, retired, disabled, other.  In addition, the 1970 schedule requested number of weeks worked during the previous year, and the 1990 enumeration requested the number of hours worked in the past week.   Both questions permit additional scrutiny of the microdata that published tables do not allow. 

Neither census called for much probing with respect to “real” work, and no question was asked about multiple jobs.  Working students were likely to be classified as students, and not as workers, just as housewives who worked for pay sporadically at other times in the year were unlikely to be classified as members of the workforce.  A recent sustained critique of Mexican census data concludes that they are most reliable regarding full-time work, but are deficient with respect to part-time jobs, marginal employment, and the employment of women (García 1993, 1994).  Nonetheless, census data offer the greatest number of cases for the largest number of variables over the longest period of time of any source, including the national employment survey (ENEU, see Table 1) as well as all other economic and demographic surveys.  

More generally, León (1985) offers a sustained critique of the shortcomings of Latin American censuses in reporting women’s work as well as some of the most extensive suggestions on how census questions might be improved or additional data collected.  As León notes, the principal problem derives from the fact that questions on work were designed with males in mind and on the model of advanced economies with stable jobs, standardized hours, routinized tasks, and invariant calendars (perhaps, in the case of the advanced economies, of an earlier era as well?!!).  Under such circumstances, defining men’s work is little affected by educational attainment, marital condition, place of residence, length of labor, etc.  For women the obverse is true.  All these factors condition the perception of women’s labor and whether or how it is reported to census enumerators (Acosta 1995). As is well known married women who contribute to the market labor of husbands are less likely to be recorded as working, as are dependent children, particularly females.  Then too, women whose work activities are less formally defined (such as preparing meals for field-hands), due to a sporadic calendar (periods between child bearing), irregular hours (as household and child-care demands permit), ill-defined locales (from the door of the home or an unoccupied spot at a busy intersection), or implicit monetary value (tool repair, provision of food or shelter) are all likely to go reported as “not working” (inactiva).  Women often do a great variety of jobs, but censuses rarely permit more than a single response and usually insist that such information refer to a short interval such as the week prior.  For wage labor, a single hour’s work suffices to qualify as “working” (activa), but for unpaid family labor the threshold might be 15, 20 or even 35 hours during the specified week (León 1985:212).  The result is that much women’s work goes unrecorded in the census tabulations.

León calls for substantial reforms in the wording of census questions on work, the administration of the questionnaire, and the tabulation of the data.  As an alternative she offers an in-depth survey using a “battery” of specially designed open-ended questions to elicit as much detail as possible.  She notes that the collection and processing of such data would be extremely costly and could never be attempted on a national scale (León 1985:221).  She concludes her critique with an appeal to the academic community to aid in the effort to improve the conceptualization and collection of basic data in this area (“que la comunidad académica y particularmente la comunidad de los investigadores, debe apoyar los esfuerzos encaminados a mejorar la conceptualización y recolección de los datos básicos”).  Her call has largely gone unanswered.  

In the meantime should not the rather massive amounts of available census microdata be mined for all they are worth?  We challenge researchers to exploit national microdata census samples to resolve, at least partially, this conundrum.  The objective should be to develop an array of indicators about production and reproduction derived from multiple, regularly collected details on the household and co-resident individuals which address not only the economist’s strict definition of labor force participation but also the sociologist and social historian’s interest in issues of social reproduction, gender equity, power relations within the family, and how these change over time (see Rico de Alonso 1985).  Indeed, much of the data on both production and reproduction sought by León is already available in microdata census samples, but not normally available in census publications.  While the microdata on women’s work are far from perfect, our understanding may be much improved by reworking them to take into account the work contribution of women in artisanal and agricultural households, and the balancing of tasks of production and reproduction discernible in the work and demographic characteristics of household coresidents. Then too, work may be seen as a social identity as well as an indicator of economic activity (Sobek 1997:25, ff).  When women do not report occupations, it may be because their principal social identity is tied to something other than work or the workplace.  Instead of designing a perfect questionnaire, we propose to exploit intensively the already available census microdata.  Historians are accustomed to dealing with the available sources.  Rarely able to call upon their subjects to enhance the paper trail, historians instead try to design ways of making data speak to the issues.

Survey versus census. Making the Mexican census microdata speak about female labor force participation is a considerable challenge.  With respect to 1990, the results from the census contrasts starkly with the figure given by the employment survey for the first quarter of that year.  Instead of the census figure of 20.6 percent (computed from the microdata sample), the survey reports 33.5 percent of women aged 12-64 as in the labor-force.  The published census figure was a bit worse at 19.9% for it includes women 65 years of age and older. Specialists immediately dismissed the census figure as wholly unreliable with respect to both magnitude and the degree of change. If true, this would mean that from 1970 to 1990 the proportion of women in the workforce increased a mere two percentage points!  The census data on women’s work—published as well as micro—have rarely been touched since.  

Reconciling  these differences might seem a bit of challenge, but in fact, by taking into account a single, readily understandable factor,  the gross difference of 12.9 percentage points shrinks to only 4.5.  While the census data are national, the employment survey universe is large cities.  When census microdata are tabulated for places of 500,000 inhabitants or more, the “global” figure for females jumps from 20.6 to 29.0% (Table 2).  

Table 2.  Employment Survey and Census Microdata, Mexico, 1990:  
Urban Females of Working Age by Schooling, Marital Status and Age 



Characteristic
Urban
Population structure (%)
Urban
Participation rate (%)


Survey
Census
Survey
Census

Total
100
100
33.5
29.0

Education





No schooling
5.4
6.9
28.1
21.6

Some primary
46.7
45.7
25.9
19.7

Some secondary
23.9
27.2
31.0
31.8

Post-secondary
24.0
20.2
51.9
49.0

Marital Status





Single
43.6
42.3
37.2
34.7

Married (includes religious and consensual unions)
48.2
50.7
26.8
21.3

Widowed, separated, or divorced
8.2
7.0
53.2
50.8

Age





12-14
9.4
9.7
4.2
2.7

15-19
17.4
17.7
24.1
22.9

20-24
14.5
16.0
43.8
39.4

25-29
12.4
13.0
44.8
39.8

30-34
11.0
10.9
44.2
37.6

35-39
7.7
7.5
41.7
36.7

40-44
9.0
8.4
40.2
32.9

45-49
4.7
4.6
37.7
28.1

50-54
6.4
5.5
31.2
23.4

55-64
7.4
6.6
20.5
15.2

Sample size (urban areas of 500,000+ population) 
62235
63568



Source:  Instituto Nacional de Estádistica y Censos.  Códice 90.  Muestra del uno porciento del XI censo de población, 1990 and Encuesta Nacional de Empleo Urbano (ENEU_190).  Aguascalientes:  INEGI, 1990.

Note:  Census day was March 16.  The survey applies to the quarter January – March.  Survey data weights are those supplied by INEGI (“factor de ponderación”), multipled by the coefficient 0.006121 to regain the sample population size.  A small number of cases with missing data are excluded from the analysis.

An additional 0.6% can be shaved away by taking into account differences in educational composition between survey and census (as table 2 shows the former has too many highly educated women and too few with no education at all) and another 0.7% by taking into account marital status (the survey reports too few married women and too many single, widowed, divorced and separated).  Age structure differences are too slight to make much of an impact, but they are reported in table 2 for the sake of accuracy.  

The remaining three percentage points may be explained by the fact that the employment survey, a finely honed instrument which complies with most international standards, asks a battery of 19 questions to ascertain labor force participation. Indeed the first question might be considered something of a trap because it enquires not whether the respondent worked, but what he or she did last week and how many hours were involved.  Schooling and home-making are options, but not work.   28 questions later, the respondent is queried on the number of hours worked, but only if an earlier reply led to a labor-force classification of positive. Instead of unpaid secondary students performing a social service as in the census enumeration, the employment survey relies on skilled, paid professionals to record the answers.  While the content of survey and census questions are in harmony, the survey probes relentlessly to maximize figures on participation (and maximize the counts of  unemployment and under-employment).  

Of course, “urban” Mexico is not “national” Mexico.  The employment survey is entirely adequate for its purposes, but it does not report national figures, nor—given the sample design and size—should it be expected too.  How the employment survey sample differs from a truly national sample of working women can be assessed in Table 3.  

Here we see that the fraction of Mexican women with no schooling is more than double the proportion in the employment survey, while those with post-secondary instruction is barely half that of the survey.  This is not surprising, because educational opportunity is highly skewed in Mexico, to the advantage of large cities.  Nor does the employment survey reflect well on the marital situation of Mexican women.  In 1990, the cities shelter a higher proportion of single women and those no longer in marital unions, as they have since colonial times.  Likewise the age structure of the survey displays its urban orgins, where lower fertility has led to a considerably older population than in rural areas.  Logistic regression equations for the samples in Tables 2 and 3 can be used to measure the “source” effect.   With Table 2, the effect of the census sample is to reduce female work rates by a factor of 0.84 of the survey figure, while controlling for schooling, marital status, and age.  With Table 3, the census effect becomes 0.64.  Comparing these coefficients reveals that sampling frame bias (0.2) is greater than the effect of questionaire complexity as between the census and survey (0.15).      

Table 3.  National versus Urban Samples, Mexico, 1990:  
Females of Working Age by Schooling, Marital Status and Age 


Characteristic
Population structure (%)
Participation rate (%)


Urban
Survey
National
Census
Urban
Survey
National
Census

Total
100
100
33.5
20.6

Education





No schooling
5.4
13.8
28.1
10.5

Some primary
46.7
52.8
25.9
13.3

Some secondary
23.9
19.9
31.0
27.6

Post-secondary
24.0
13.5
51.9
48.8

Marital Status





Single
43.6
40.2
37.2
25.8

Married (includes civil, religious and consensual unions)
48.2
53.8
26.8
14.6

Widowed, separated, or divorced
8.2
6.0
53.2
39.3

Age





12-14
9.4
11.6
4.2
3.4

15-19
17.4
18.2
24.1
18.1

20-24
14.5
15.1
43.8
29.4

25-29
12.4
12.4
44.8
28.7

30-34
11.0
10.4
44.2
26.6

35-39
7.7
7.2
41.7
25.3

40-44
9.0
8.1
40.2
22.5

45-49
4.7
4.6
37.7
18.8

50-54
6.4
5.5
31.2
15.7

55-64
7.4
6.7
20.5
10.6

Sample size  
62235
267559



Source and Notes:  See Table 2.  

As a reality check, this exercise underscores some of the strengths of the national census microdata.  The prove to be surprisingly informative, even with respect to one of the most difficult to measure variables, women in the laborforce.  Then too, with the microdata a variety of other variables may be taken into account to analyze more interesting questions, such as the quality of jobs, levels of compensation and so on.  As the integration project continues, each census variable will be subjected to a wide range of validity and reliability tests.  In the meantime, the results of this preliminary analysis are promising.  In the remainder of the paper, these data will be used to explore contrasts and comparisons across time (1970 to 1990) and space (Mexico and the United States).           

Mexican labor force, 1970 and 1990. A review of the literature on Mexican labor force leaves one’s ears ringing from a chorus of calamity, harping back almost a half century (reviewed by Kessing 1977, Morelos 1970, noted by Gregory 1986, García 1988, Chant 1991, Welti and Rodríguez 1994).  For males, declining crude participation rates are attributed to job stagnation in times of crisis (Rendón and Salas 1987), while the “feminización” of the workforce is explained by the need of women to defend the household against prolonged economic crisis (Rubin-Kurtzman 1991, García 1992, 1993), or a battle for survival (Bustos and Palacios 1994, Safa 1994, Barquet 1994, Rubalcava Ramos 1996).  The growth of service sector employment (“tercerización”) is depicted as a sign of the failure of industry to absorb employment in pace with population growth (García 1988, 1993).  Underemployment, precarious employment (“precarización del trabajo”), marginal employment (“marginalidad”), self-employment, informal employment (García 1988) and low salaries are not only seen as ubiquitous, and, if the published studies are accurate guides, always seem to be growing worse (Morelos 1970, García 1993, Mier y Terán 1992, Rendón and Salas 1987, 1993).  It is alleged that by 1990 education was no longer rewarded in the workplace (Muñoz García and Suárez Zozaya 1990), although a more recent study contradicts this tentative finding (Vera and Boné, 1995).  

It would be an error to interpret in an automatic way 
the increase in female labor force participation as a synonym of dynanism 
in the creation of stable and well remunerated jobs.–García (1993, 141)  

An overwhelmingly pessimistic tone pervades almost all analyses of the evolution of the Mexican workforce (Barquet 1994; Bustos 1994; Chant 1991; García 1993, 1995; Muñoz García and Suárez Zozaya 1990; Rendón and Salas 1987; for contrary interpretation see Gregory 1986 and Kessing 1977).  The unanimity of these interpretations should discourage anyone from suggesting a contrary scenario, yet it seems to us that the data point in an entirely different direction from that offered by conventional explanations.  We use the one percent samples from the 1970 and 1990 national censuses to study patterns of work at the individual level by age, sex, marital status, educational attainment, and a series of explanatory variables.  The large number of cases allows one to construct complex models without fear of the data becoming too thin (Córtes Cáceres and Rubacalva Ramos 1994, 56).  This allows one to move from indirect inferences to direct analysis based on a scientific sample of the entire working age population of Mexico.  

Global figures, based on the Mexican standard of the population aged twelve years and older, suggest little change from 1970 to 1990, with labor force participation rates of males declining slightly from 70.3% to 69.2% and those of females, as we have seen, increasing by only 2.4 percentage points, from 17.5 to 19.9 percent.  When the rates are examined by age, the decline for males is concentrated among youths (due to increasing rates of schooling) and the elderly (due to retirements).  The school attendance rate for unmarried adolescent and adult males rose over two decades by one-third, yet it still fell far short of 50%.  Even for young boys aged 12-14, although school attendance climbed one-third, it stood at only 81% in 1990.  For males aged 15-19, the rate increased by more than one-half, and for 20-24 year olds by three-fourths.  As recently as 1970, a much greater fraction of teenage males appeared in the census at work instead of in school.  Now, they are increasingly in school rather than at work.  Thus, the slight decline in the male crude labor force participation rate is wrongfully attributed to a stagnating economy, when increased schooling is the more appropriate explanation.  

Then too, at the other end of the life cycle the proportion of the elderly listed as retired and pensioned has risen substantially.  As a proportion of the entire male population of “workforce” age as defined by the census authorities (12 years or more), the retired population grew from 2.6 to 3.2%.  To understand the salient forces behind this development we statistically decomposed the growth of the retired or pensioned population into five components:  effects due to age, sex, marital status, education, and change over time.  One-fourth of the increase in the overall rate of retirements is explained by aging, as plummeting fertility rates re-shape the age structure of the adult population.  Three-fourths of the general increment was due to higher rates of retirement among the elderly.  As recently as 1970 over seventy-five percent of elderly males 65 years of age or older were listed with occupations and as economically active.  This dropped one-third, to less than fifty percent in 1990.  Finally, as a matter of perspective, the slight decline in the male labor force participation rate from 1970 to 1990 should be considered alongside the great increase in the absolute number of males in the work force which grew from 10.2 million to 18.1 million.  

Similar trends for females in education at young ages and retirement at the older ones are offset by the surge of women in the workforce in their twenties, so that overall the female crude labor force participation rate increased by more than ten percent.  At the same time the number of women working for pay more than doubled, increasing from 2.6 million in 1970 to 5.6 in 1990.  Mexican labor force analysts invariably attribute this rise to economic crisis, that women were pushed into the labor force to survive.  A comparative analysis of the 1970 and 1990 census samples, we think, points instead to educated women rushing into the workforce.  Notwithstanding the enormous increase in the number of women working, martial status continues to determine whether Mexican women work (Barquet 1994:83).  

Figure 1 depicts these striking differences (rates for males also by marital status are included in the lower panels for sake of comparison).  In 1970 (upper left panel) single women (light blue line) were four-times more likely to work than married women (dark blue line).  In that year, only ten percent of married women, irrespective of age, worked for pay, compared with forty percent or more of the single and widowed/separated/divorced (black line).  Two decades later (upper right panel) the curve for the single (light blue) had risen ten to twenty percentage points at the prime ages and had taken on the convex shape characteristic of the male pattern, although still well below male proportions.  Rates for married women (dark blue) swelled toward a convex form, approaching twenty percent for ages twenty-five through forty—but still well below the frequencies for not-currently married women (light blue and black lines). 
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It is education that explains the surge in the age pattern of female participation, not changing marriage rates.  In 1970, less than ten percent of women in the work force had completed primary school.  Two decades later with the absolute number of working women more than doubled, thirty-seven percent had completed at least a primary education.  In real numbers a ten-fold increase was achieved in two decades.  This was accomplished while the rate of school attendance of teenage girls and young adult women soared to unprecedented levels.  Not suprisingly, the labor force participation rate of girls and young women declined.  This was not due to a lack of work opportunties, but rather to a great increase in educational opportunties (as well as one suspects bonuses awarded to educated workers by the labor market).  

Figure 2 shows changes by educational attainment, marital status and age for 1970 and 1990 (for simplicity, the categories of some primary and secondary schooling are combined in these graphs).  What is striking is that the pattern of participation in the work force for never-married women with no education is unchanged from 1970 to 1990 (compare upper panels), hovering around twenty percent for ages 20-64 for both periods.  Uneducated women had few work opportunities or incentives in 1970 and the situation remained unchanged in 1990.  For uneducated, married women the rate held constant, at less than ten percent for almost all ages (lower panels).  The absence of education excluded women from the labor force, regardless of their marital condition or survival needs.  
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In contrast, women with primary or secondary education show a fifty percent increase for the never-married and nearly a one-hundred percent rise for the married (to sixty and twenty percent, respectively—see Figure 2).  The highest workforce participation levels are attained by women with the most education, reaching eighty percent for the never married and climbing to sixty percent for the married.  Where others would blame the increase in female participation as due to economic crisis (Rubalcava Ramos 1996:97—”En México, con la crisis ecónomica...[se dió] el aumento en la participación de las mujeres en el trabajo remunerado, en particular de las casadas”), we are convinced that the enormous improvement in the educational levels (and implicitly the growing demand for educated women in the labor market) explains the increase.  As far as we are aware, there is only one author that even partially agrees with this diagnosis (Barquet 1994:83), although her study exaggerates, it seems to us, the frequency of married women in the work force.  Uneducated women, whether married or not, essentially did not work for pay in 1970 nor in 1990.  Women who did work for pay were the best prepared in terms of education.  They were rewarded for their efforts.  According to the 1993 employment survey the proportion of women receiving three times the minimum wage stood at 14.4 percent up from 9.1 percent in 1991.  While the 1993 figure represents an enormous improvement in remuneration for women workers it still fell 25% short of the rate for males (García 1994:31).  

Given the unanimous judgment of specialists in this field that the increase in female labor force rates is a stategy for survival, we pursued this line of analysis relentlessly, examining the condition of married women in great detail, using multi-way standardization and decomposition analysis.  First consider the change in rates of home-making (“quehaceres del hogar”) for ever-married women.  According to census definitions, homemakers are not economically active unless they worked for pay for at least one hour in the week preceding the census (or were seaching for work or worked without pay in a family enterprise).  For the decomposition analysis we included age, current marital condition (married or widowed-separated-divorced), education (none, some, post-primary), and fertility (0, 1, 2, or 3 or more children ever-born).  If homemakers were scrambling to survive, one would hypothesize that home-making rates would decline for women most in need of sustenance:  those with little or no education, the elderly, those from broken marriages, those who headed households or who were not married to the head, and those with more children.  None of these hypotheses are supported by the census microdata.  

The homemaker’s rate for ever-married women declined five percentage points overall from 86.0% in 1970 to 81.0% in 1990 (n=93,171 and 163,045, which given the constant sampling fractions of 1% represent 9.3 and 16.3 million women, respectively).  The crude rates show that for uneducated married women, home-making increased by one point, while for those with some education there was an 0.5 decline, and for those with post-primary education the decline was a full six points.  In 1970 this “highly educated group” accounted for only 6.1% of the total adult female population (0.5 million women), rising to 26.3% in 1990 (4.3 million).  Education alone accounts for 84% of the decline in the general rate of homemaking, but the change is in the opposite direction to that hypothesized by the pessimists:  more educated ever-married women were much less likely to remain at home and out of the workforce than the less educated.  The relation to head of household variable explains 13.5% of the increase, but here too the difference will disappoint the pessimists.  The greatest increase is for women who were not the household head nor the spouse of the head.  Aging of the population has the expected effect, but the change is slight, -1.1%.  The fertility effect also contradicts pessimistic expectations, but the effect is weak in any case (-1.5%).  Lower fertility means lower rates of homemaking, except for childless women whose rates are declining but not as fast as women with one or two children everborn (although faster than those with three or more).  Marital condition effects are slight and in the expected direction, -0.8%.  Women from broken unions are much less likely to be homemakers.  As expected a lower fraction were homemakers compared with married women (62% versus 84% in 1990, down from 70% and 88% in 1970).  But women from broken unions were also more likely to be relatively well-educated.  The remaining 4.1 percent decline is explained by the general change in homemaking rates or other factors not included in the model.  The decomposition analysis shows that the operative condition is the level of education, not the current condition of the union.  If education is the dominant factor in this web of interactions (education influences the timing and likelihood of marriage, as well as the likelihood of breaking up, and both of these are also intertwined with decisions to work), how can researchers continue to maintain that survival is the driving force behind the decreased rates of home-making?  

Of course, one may object that the census data do not accurately take into account the real work that women do, whether the women are homemakers or not (Garcia 1994, Wainerman and Recchini de Lattes 1981).  This criticism could be leveled at all censuses, not simply the 1990 round, or even Mexican or Latin American enumerations.  There is no evidence that the 1990 census is more biased against women in the work-force than the 1970 enumeration.  

If we examine female labor force participation directly, we should not be surprised to find that here too, education is the essential factor for understanding change.  For ever-married women their rate of employment as employees and workers (“empleados y obreros,” excluding those who worked on their own account (“por su cuenta”) or as day-laborers (“jornaleros y peones”), bosses (“patron”) and the like, more than doubled from 4.4 to 11.1% in 1970 and 1990, respectively.  For those with no education the rate barely budged from 2.2 to 2.5%.  For more educated women, the rate soared from 17.5% in 1970 to 26.3% two decades later.  There are other forces influencing the likelihood of women working as employees and workers, but at this stage we have not succeeded in indentifying them.  Education accounts for slightly over half of the overall change, but of the remainder almost 40 points remains unexplained after age, marital condition, relationship to head and fertility are included in the models.  

The labor-force literature on Mexico often alleges that growing numbers of women seek refuge in the marginal sectors of the economy, particularly working on one’s own account.  Indeed one researcher asserts that this area alone accounts for the entire increase in female labor force participation (García 1993:141:  “Casi la totalidad del incremento en la actividad económica femenina tiene lugar entonces en las ocupaciones manuales por cuenta propia que tienden a estar mal remuneradas o a ejercerse de manera no permanente.”).  The census data do not support the argument that the near totality of the increase was due to growth in the marginal sector, although it is alleged that the survey data do.  It is well known that the census data are of lower quality than surveys in this regard, but the former have the quality of a certain consistency in definitions over time and large sample size.  Survey data are rarely reported with sufficient detail to allow the testing of complex hypotheses, indeed, frequently neither sample size nor sampling error are reported.  Equally disturbing is the omission of critical variables, specifically marital status and education, from models.     

Comparing labor force participation rates in Mexico with historical patterns for women in the United States of America over the period 1880-1990 highlights the dramatic changes occurring in both countries.  For the U.S.A., we use the series recently crafted by Matt Sobek (1997) from microdata census samples for the United States based on uniform criteria (Sobek and Dillon 1995).  Sobek argues that his series reflects historical trends in wage labor for females in the United States over the long term.  The series does not pretend to measure all “women’s work.” Instead it focuses on the kind of work that yielded cash income for women.  Indeed, it is likely that wage and salary income was significant in increasing the power of women in the household, and in a strongly capitalist and consumerist society like that of the United States, self-esteem as well.  Sobek considers that while United States census enumerations—and we would add most modern censuses—fail to measure patriarchical work relationships.  They are much more successful in measuring capitalist work relations (Sobek 1997:79).  Sobek reasons that “the social relations of production entailed in wage labor [are] the engine of class formation” and as such conventional census data on work are valuable indicators of the “real power” women wield in the family and society at large (Sobek 1997:110, 111).  

Rather than statistical artifacts, what the Sobek’s series offers is an artfully crafted, scientifically rigorous picture of a revolution in women’s work in the United States over the past century.  He concludes (1997:114):  “A majority of both married and single women now work for pay as an employee of someone other than their father or husband.  In a listing of the significant social changes of the twentieth century, this surely ranks among the most important.”

His series for the U.S.A. shows a slow, yet deliberate, rise in women’s wage labor rates from 1880 to 1940 (Figure 3 upper panel).  The take-off occurred in the 1960s (detail not shown here; see also Goldin 1990).  By 1970 fully fifty percent of adult American women were in the paid labor force, although even in 1970 the “M”, or mothering, effect remains noticeable at ages twenty to thirty.  From 1970 to 1990 rates at all ages from 20 to 45 jumped 20 percentage points or more and entirely erased the “M” effect.  

For unmarried females in the United States the rates nearly doubled from 1880 to 1990.  It it striking that most change occurred before 1910.  For unmarried Mexican women, the pattern for 1970 is curiously similar to that of the United States in 1880.  The curve for 1990 is on course to the pattern of 1910 for the United States.  

For married women, the patterns of change are striking.  Mexican married females approach the pattern for the United States in 1940.  This is the case, even though the 1970 curve is similar to the curves for the United States in 1910 or even 1880.  
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Figure 3. Female labor force particaption rates by age
United States, 1880-1990 and Mexico, 1970 and 1990 
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Fig. 1. Labor force rates by age, sex, and marital status
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Fig. 2. Education Boosts Women into the Workforce
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The point here is simply to illustrate the insights that may be gained from comparing census microdata across space and time.  Modern censuses invariably share broadly similar characteristics in terms of the demographic, economic and social information collected, regardless of the country, world-region or decade in which they were created.  Surveys rarely attain a similar level of comparability.  On the other hand, we do not wish to imply that the pace or pattern of female labor force participation in Mexico mirrors that of the United States.  These spatial and temporal comparisons invite speculation, hypothesis testing, and theory building. 

Conclusions.  From 1970 to 1990, a great transformation in the educational attainments of the Mexican population got underway, although many Mexicans still receive little more than six years of schooling. Equally dramatic is the expansion of the female workforce, although here too, “global” figures show barely twenty percent working.  Educated Mexican women are entering the work force in large numbers, and marriage is losing its grip as the principal restraint against women taking a paying job. Even married women, whose exclusion from paying jobs at one time was almost caste-like, began to work for wages and salaries to a much greater degree than just three decades ago.  Many experts see the surge in women in the workplace in Latin America as a survival strategy (Muñoz García and Suárez Zozaya 1990; Chant 1991).  A close analysis of individual women in their household contexts by age, marital status, and educational levels of themselves and co-resident householders points to an alternative interpretation—an increasing will of married women to work for wages stimulated by strong rewards for education of females as well as males (for the U.S.A. see Rindfuss, Brewster and Kavee, 1996; note that we do not mean to imply that gendered wage differentials are disappearing—see Tenjo 1992).  

Do the trends in female education and remunerative work suggest that patriarchy is crumbling in Mexico?  If the astonishing speed with which the fertility transition was accomplished in Mexico is a guide, one might forecast that a revolution is imminent in the workplace, as ever larger numbers of educated women take jobs, not from necessity, but from a desire to work outside the home.  The 2000 census microdata will tell the story.
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� @Citation of grant.  Matt Sobek kindly facilitated the analysis of comparative historical census microdata for the United States.


� In the case of the United Kingdom and Canada we will include the non-hierarchical individual samples as well as the “family” samples even though they do not meet this criterion, because doing so will involve virtually no additional expense and will provide useful additional cases and geographic detail essential for some applications. For the 1960-round of census microdata for Mexico, Brazil and Colombia—indeed, for all Latin American samples from the 1960s—only non-hierarchical samples of individuals were created.  These will be considered on a case-by-case basis.


�Sobek (1997:58-113) offers an insightful, comprehensive analysis of the shortcomings of census enumerations of the United States in this regard and how for more than a century census officials and scholars have proposed to overcome them.





